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AMERICAN 
STATISTICAL ASSOCIATION. 

NEW SERIES, No. 42. JUNE, 1898. 

Read at the Washington Meeting, March 31, 1898. 

CONCENTRATION IN PIG-IRON AND COAL 
PRODUCTION. 

By E. W. Parker. 



A few weeks since, in response to a request of a corre- 
spondent, I compiled a statement showing to what an extent 
the manufacture of pig-iron is following the tendency of 
many other industrial enterprises, — that is, concentration in 
the hands of comparatively few large concerns, and thus 
resulting in the freezing out or absorption of the individual 
producers and smaller corporations. The results of my inves- 
tigations show some very interesting facts. My information 
was gathered from the files of the American Manufacturer at 
Pittsburg, in which city I happened to be at the time. The 
American Manufacturer publishes once a month a statement 
of the condition of the blast furnaces in the United States 
during the preceding month, the statements being compiled 
from direct returns of the producers. These show the number 
of furnaces in blast — charcoal, anthracite and bituminous, 
and coke — with the total weekly capacity of each. My 
investigations extended back only as far as 1890, and the 
results are shown in the accompanying tables. In January, 
1890, the total number of furnaces in blast was 345, with a 
total weekly capacity of 175,002 tons of pig-iron, or an 
average weekly capacity per furnace of 507 tons. In January, 
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1898, the total number of furnaces in blast was 190, with a 
total weekly capacity of 227,979 tons of pig-iron, an average 
weekly capacity per furnace of 1252.5 tons. Observe that 
the number of furnaces in blast has decreased from 345 to 
190, a difference of 155, the number of furnaces in blast in 
January, 1898, being only 55 per cent of the number in blast 
in January, 1890. The total weekly capacity, however, has 
increased from 175,000 tons to 228,000 tons, a gain of 30 per 
cent, while the average individual capacity increasing from 
507 tons to 1252.5 tons shows that the average output per 
furnace in January, 1898, was two and one-half times what 
it was in 1890. The development of these conditions since 
1890 has been remarkably regular and persistent. In Jan- 
uary, 1890, the average capacity per furnace was, as stated, 
507 tons. In the opening months of the succeeding years 
it was as follows: 1891, 537 tons; 1892, 618 tons; 1893, 
703 tons ; 1894, 780 tons ; 1895, 933 tons ; 1896, 981 tons ; 
1897, 1022 tons. In July, 1897, it was 1165 tons; in 
November, 1897, 1187 tons, and reaches its highest figure in 
January, 1898, with 1252.5 tons. The decrease in the num- 
ber of furnaces in blast has not been so regular, but at no 
time since 1890 has the number been so large as it was in 
that year. In January, 1894, the number of furnaces in 
blast was only 132, while in July of the same year the number 
had fallen to 111, the average capacity per furnace being 
780 tons at both periods. This was a year of great depression 
in the iron industry, following the panic of 1893, and the 
production of pig-iron amounted to only 6,657,388 tons, the 
smallest output in the period under review, being but little 
more than two-thirds of the production in either 1890 or 1897. 
In January, 1896, the number of furnaces in blast was 240, the 
capacity being 981 tons per furnace. The first half of this 
year (1896) was one of great activity, the production in the 
first six months being larger than in any other similar period 
with the exception of the latter halves of 1895 and 1897. In 
July of 1896 the number of furnaces in blast had decreased 
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to 191, again to 160 in January, 1897, to 143 in July, in- 
creasing with the industrial revival of the latter part of 1897 
to 185 in November, and 190 in January, 1898. 

Considering the same proposition according to the kinds 
of fuels used, we find that the number of charcoal furnaces 
has decreased from 66 in January, 1890, to 15 in January, 
1898, less than one-fourth. (In December, 1897, there were 21 
charcoal furnaces in blast.) The total weekly capacity has 
declined from 12,693 tons in 1890 to 4725, showing the 
production of charcoal iron in January, 1898, to be little more 
than one-third of what it was in 1890 ; but when we con- 
sider the average capacity per furnace we find the same rule 
obtains as for the total. In January, 1890, the average 
capacity per furnace was 192 tons per week, while in Jan- 
uary, 1898, it was 315 tons, an increase in individual capacity 
of 64 per cent. Among the anthracite furnaces there has 
also been a decrease in production, the total capacity in 
January, 1890, being 41,954 tons, while last January it was 
20,669 tons, less than one-half. The number of furnaces in 
blast has decreased from 111 in January, 1890, to 29 in 1898, 
a difference of 82, or 74 per cent. But here again in spite 
of these decreases we find a large in crease in the average 
capacity per furnace. In 1890 the average weekly capacity 
per furnace was 378; in 1898 it is 713, an increase of 88 per 
cent. 

The proportion of decrease in the number of furnaces using 
bituminous coal and coke has been less than in the others. 
Against 168 furnaces in blast in January, 1890, we have 146 
in blast in January, 1898. But in this line we see no decrease 
in the total weekly capacity. On the other hand, the total 
weekly capacity has increased from 120,345 tons to 202,585 
tons, a gain of about 66f per cent, while the average capacity 
per furnace has increased from 716 tons to 1388, nearly 
double. 

It is interesting to note in connection with this that there 
are only two important iron-producing districts in which 
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there has been an increase in the number of furnaces in blast 
in the eight years under review. In the Illinois, Missouri, 
and Wisconsin district there were 16 furnaces in blast in 
1890, and 19 in 1898, a gain of three. There have been 
as many as 21 in January, 1896, while in January, 1894, there 
was but one. In the Pittsburg or Allegheny county (Penn.) 
district, the most important one in the country, there was a 
gain of eight, from 21 in 1890 to 29 in 1898. In December, 
1897, there were 30 furnaces in blast. The lowest number 
was 16 in July, 1894. In the Shenango Valley, Pa., there 
were 16 in 1890, and 11 in 1898, a loss of 5. _ In the — 

1890. 1898. Loss. 

Juniata and Conemaugh Valleys, Pa. . . 13 7 6 

Virginia and Maryland 12 10 2 

Mahoning Valley, Ohio 13 10 3 

Eastern, Central, and Northern Ohio . . 14 14 

Tennessee and Kentucky 13 10 3 

Georgia and Alabama 23 18 5 

In regard to the average weekly capacity of the furnaces 
in these districts we find that there have been the following 
changes : — 

Per cent 

1890. 1898. of Increase. 

Allegheny County 1,130 1,982 75 

Shenango Valley 701 1,522 117 

Juniata and Conemaugh Valleys . . 466 1,325 184 

Virginia and Maryland 609 824 35 

Mahoning Valley 841 1,515 80 

Eastern, Central, and Northern Ohio . 803 1,391 73 

Tennessee and Kentucky .... 423 663 57 

Georgia and Alabama 600 1,112 85 

Illinois, Wisconsin,' and Missouri . . 991 1,691 71 

Iii not one of the districts does the total productive 
capacity show a decrease. In the Allegheny county district 
the total capacity increased from 23,731 tons to 57,461 ; 
Shenango Valley from 11,223 to 16,738 tons; Juniata and 
Conemaugh Valleys from 6055 to 7949 ; Virginia and Mary- 
land from 7309 to 8242 ; Mahoning Valley from 10,938 to 
15,150 ; Eastern, Central, and Northern Ohio from 11,250 to 
22,250 ; Tennessee and Kentucky from 5497 to 6634 ; Georgia 
and Alabama from 13,814 to 20,009; Illinois, Wisconsin, and 
Missouri from 15,854 to 32,134. 
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As to whether this increased productive capacity has been 
the result of or the cause of the lower prices of iron and 
steel, and the manufactures thereof, I shall not attempt to 
say. That they have attended each other is true. In 1890 
the average price of No. IX foundry pig-iron in Philadelphia 
was $18.40 per ton. Ten years before it was #28.50. In 
1870 it was not far from $50. (In 1872 it was $48.88.) 
In February, 1898, the price of this grade of pig-iron in 
Philadelphia is quoted at $12 to $12.25. 

According to Mr. James Gayley of the Carnegie Steel Co. 
this increased individual furnace capacity has been the result 
of several causes. First may be mentioned an increased 
diameter of hearth ; second, a greater depth of hearth, so that 
more carbon could be burned below the tuyeres ; third, im- 
proved blowing machinery and an increased number of tuyeres, 
all of which may be summed up as providing means for a 
more rapid combustion of the carbon in the hearth of the 
furnace, as on this depends the product of the furnace. 

Mr. John Fulton, of Johnstown, adds a fourth cause — an 
increase in the heat of the blast. Mr. Gayley states that 
there have been some changes made in the hot-blast stoves, 
but he is not convinced in his own mind that the changes 
are improvements. These improvements of hearth, blast, and 
tuyeres have done more than increase the capacity of the 
furnace. A no inconsiderable item in the economies result- 
ing from improved furnace practise is the reduction in the 
amount of fuel consumed. In 1890 one ton of pig-iron 
with 2000 pounds of coke (equivalent to one and one-half 
tons of coal) was considered good work. A good furnace 
today will use only 1800 pounds of coke, per ton of pig, 
showing that a saving of 10 per cent has been effected in the 
fuel. 

There are two other factors which have had an important 
bearing on the increased capacity of the blast furnaces and 
the lowering of the cost of production ; one is the protecting 
of the bosh walls of the furnace with bronze bosh cooling 
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plates, thus protecting the walls at this point, resulting in 
prolonging the youth of the furnace, and maintaining the out- 
put far beyond a period when formerly furnaces were blown 
out for repairs. Mr. Gayley claims that the use of these bosh 
plates reduces the fuel consumption. Finally, we must take 
into consideration the improved mechanical appliances for 
handling the furnace charge. These have been made nec- 
essary by the larger capacity and output, and have followed 
the other changes. 

Having this history of the iron industry before me, I have 
compiled from the records of the Geological Survey a state- 
ment in regard to the production of coal. My object was 
to see how far, if at all, coal mining had shown a similar 
tendency. My investigation covered the six years from 1891 
to 1896, inclusive. I took for consideration the output of 
bituminous coal mines, producing (1) less than 10,000 tons 
per annum, (2) from 10,000 to 50,000 tons, and (3) over 
50,000 tons. The figures show that the proportion produced 
by the smaller mines remained practically constant at 4 per 
cent of the total, the middle class varied from 16 to 21 per 
cent, being 17 per cent in 1891 and 16 per cent in 1896, 
while the larger class varied from 74 to 80 per cent, being 79 
per cent in 1891 and 80 per cent in 1896. 

If the coal mining interests have not as yet shown the 
same degree of consolidation, indications unmistakably point 
to this result. The prices of both anthracite and bitu- 
minous coals have been showing a declining tendency for 
several years. In 1887 the general average price of bituminous 
coal was $1.12 per ton of 2000 pounds. In 1888 and 1889 it 
was $1.00. During the next three years it was 99 cents, 
falling to 96 cents in 1893, to 91 cents in 1894, to 86 cents 
in 1895, and reaching the lowest notch, 83 cents in 1896. 
This is a decline of 27 per cent in 9 years. The statistics for 
1897 are not sufficiently advanced to be able to state what 
the average price was for the year. It is possible that the 
two months' strike may have resulted in an advance in value 
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for the time that will show an improvement in the price, but 
this should not be taken as an indication of better conditons. 
Since 1887 and to the close of 1896 there was not a single 
reaction against the declining tendency in the bituminous 
coal trade. Anthracite prices declined from $2.01 per short 
ton in 1887 to $1.43 in 1890. Restricted production in the 
anthracite region in 1892 and 1893 brought the prices up 
to $1.57 and $1.59, respectively, while an output in excess of 
demand in 1985 reduced the price to $1.41 per short ton, 
this figure being obtained by dividing the total value by the 
total product including colliery consumption. Anthracite 
is, however, always sold at the mines by the long ton of 2240 
pounds. Excluding the item of colliery consumption, the 
average price for all coal marketed in 1895 was $1.72 per long 
ton. This figure represented a net loss of 8.1 cents on every 
ton of coal mined by the Philadelphia & Reading Coal & Iron 
Co., approximately $1,000,000, while the Lehigh Valley Coal 
Co. lost 13.48 cents on every ton of coal mined and purchased. 
The anthracite operators got together in 1896, restricted pro- 
duction and put the price up to $1.85 per long ton at the 
mines. The shipments from the anthracite region in 1896 
amounted to 43,177,485 long tons. The estimated domestic 
consumption was 42,344,222 tons, the exports, 1,350,000 tons, 
making a total of about 43,695,000 tons, the deficiency being 
made up by stocks carried forward from 1895. The estimate 
made by the Anthracite Coal Operators Association, of 
domestic consumption in 1897, puts the figures at 38,159,000, 
— the exports approximately were 1,300,000 tons, making a 
total, say, of 39,460,000 tons. The shipments from the region 
during the year were about 41,200,000 tons, making a surplus 
of production over consumption and exports of over 1,700,000 
tons*. It is the surplus that demoralizes prices, and we 

* Since the above was written the returns to the Geological Survey show that the ship- 
ments of anthracite coal in 1897 amounted to a little over 41,600,000, so that the surplus 
would be 2,100,000 tons. There was not, however, any decline in the selling price of 
anthracite as compared with 1896. The price per long ton, considering all marketable 
sizes, was $1.85 in both years. 
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shall doubtless see, when the returns for 1897 are all in, 
that lower prices for coal, causing in turn a reduction of 
wages among the miners, were responsible for the deplorable 
affair at Hazel ton last summer. Bituminous coal operators 
are between two fires, — a strong mine workers' union on the 
one hand, demanding and receiving higher remuneration, and 
surplus production and falling prices on the other. In the 
light of present knowledge it is hard to see how any relief is 
to be obtained unless advantage is taken of the economies in 
operation, which can only be effected by increased production 
at larger plants and the closing down of smaller mines. 
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14 


15,367 


1,098 


July 1, 


1890.. 


20 


25,064 


1,253 


17 


12,770 


751 


12 


6,004 


500 


13 


8,188 


630 


12 


9,943 


829 


13 


10,028 


771 


10 


4,182 


418 


28 


16,711 


597 


17 


17,062 


1,004 


Jan. 1, 


1880.. 


21 


23,731 


1,130 


16 


11,223 


701 


13 


6,055 


466 


12 


7,309 


609 


13 


10,938 


841 


14 


11,250 


803 


13 


5,497 


423 


23 


13,814 


COO 


16 


15,854 


991 



